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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 10/20/05 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 17, 19, 21, 22, 24, and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,358,325 to Andreas in view of U.S. Patent No. 6,468,951 to 
Grieger et al. 

Andreas discloses a surface treatment process comprising: providing a hydrophilic 
surface (silicon dioxide portions 58; also see column 3, lines 45-55), polishing the surface with a 
slurry that comprising a suspension of abrasive particles in DI and TMAH (see column 4, lines 
35-45; column 9, line 65- column 10, line 8, noting that residual particles from the CMP become 
suspended in the TMAH solution), whereby the surface is rendered hydrophobic (column 3, lines 
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45-50; also, the presence of the TMAH would inherently render the silicon oxide surface 
portions hydrophobic), thereby causing the abrasive particles to be removed when the surface is 
rinsed in DI water (column 4, lines 43-46). Andreas further teaches that the abrasive particles 
are silica particles (column 4, lines 43-46), and the hydrophilic surface is silicon oxide (column 
3, lines 63-65). 

Andreas fails to disclose the concentration of the TMAH in the DI solvent. Andreas 
further fails to indicate the particle size of the slurry abrasive particles. Regarding claims 22, 24, 
and 26, Andreas further fails to indicate TBAH as a viable substitution for the TMAH. 

Grieger discloses a post-CMP cleaning process for removing adhered silica particles 
(column 9, lines 45-60) from a surface using a mixture of DI, HF, and TMAH, similar to that 
taught by Andreas (see Grieger, column 2, lines 24-50). Grieger further teaches appropriate 
concentrations for the TMAH solution, wherein the volume percent TMAH overlaps the claimed 
range (see column 2, lines 53-67; figure 1). Grieger further indicates that TBAH is a viable 
substitution for TMAH (column 6, line 7). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the post-planarization method of Andreas by alternately using TMAH or 
TBAH, as taught by Grieger, specifying a TMAH or TBAH concentration between 2% and 
20%, as further taught by Grieger, and further specifying a particle size of 1-10,000 microns. 
The rationale is as follows: A person having ordinary skill in the art would have been motivated 
to look toward Grieger for an appropriate TMAH concentration as well as for viable alternatives 
to the TMAH, such as TBAH, because both Grieger and Andreas are using substantially similar 
cleaning solutions of DI, HF, and TMAH (Andreas, column 4, lines 41-43; Grieger, column 2, 
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lines 53-67) for removing silica particle residues resulting from a CMP operation (see Andreas, 
column 4, lines 34-40; Grieger, column 9, lines 45-60). Furthermore, Andreas suggests that the 
pH of the cleaning solution is preferably high (Andreas, column 9, line 65 - column 10, line 7), 
and Grieger specifically shows that high pH solutions result from increasing the concentration of 
the TMAH (see Grieger, figure 1 - concentration of at least 2% will result in a high pH cleaning 
solution). Since Andreas and Grieger are using substantially similar solutions for substantially 
the same purpose, since Grieger shows a suitable concentration of TMAH for both conforming to 
the high-pH requirement of Andreas as well as effectively removing the silica particles, and 
since Grieger suggests that TB AH is an art-recognized equivalent material that may be 
substituted for the TMAH with the same effect as the TMAH (see Grieger, column 6, lines 1-18) 
it is well within the purview of a person skilled in the art to select a TMAH or TBAH solution of 
at least 2% for the cleaning composition of Andreas. 

Additionally, a person skilled in the art would have been motivated to select a particle 
size of 1-10,000 microns for the following reasons: CMP slurries are well known and well 
established in the art of semiconductor device manufacture. It is expected that an appropriate 
slurry with an appropriate particle size would be selected to optimize the degree of planarization 
as well as the material removal rate. Although Andreas fails to specifically teach the particle 
size, it has been held that "where the general conditions of a claim are disclosed in the prior art, 
it is not inventive to discover the optimum or workable ranges by routine experimentation." In re 
Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (1955). Furthermore, it is noted that the 
specification of the present application contains no disclosure of either the criticality of the 
claimed particle size or any unexpected results arising therefrom. Where patentability is said to 
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be based upon particular chosen dimensions or upon another variable recited in a claim, the 
Applicant must show that the chosen dimensions are critical. In re Woodruff, 919 F.2d 1575, 
1578, 16USPQ2d 1934, 1936(Fed. Circ. 1990); 



Response to Arguments 

4. Applicant's arguments filed 10/20/05 have been fully considered but they are not 
persuasive. 

The Applicant argues that the combination of Andreas and Grieger would not be 
reasonable, because Andreas teaches that the brush scrubbing operation is preferably performed 
in a high-pH solution, whereas Grieger shows that the HF composition changes rapidly from 
acidic to alkaline. 

These arguments are not found persuasive, because Andreas and Grieger are using 
substantially the same cleaning solution of DI+HF+TMAH (or any TAAH) for the purpose of 
removing silica particles resulting from a CMP operation, as explained in the rejection supra. It 
is respectfully pointed out that Grieger does not teach a solution having "alterations in pH" as 
suggested by the Applicant, but rather, Grieger clearly indicates that low TMAH concentration 
solutions have a low pH, whereas higher TMAH concentration (exceeding about 2%) solutions 
have a high pH (see Grieger, figure 1). The Applicant's assertion that Andreas requires a high- 
pH solution would appear to support a combination of Andreas and Grieger, as set forth in the 
rejection supra, since solutions with a TMAH concentration exceeding about 2% will have a high 
pH. Furthermore, it is respectfully pointed out that since the Applicant has not supplied any 
criticality or unexpected results relating to the TMAH concentration, even if Grieger provided no 
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disclosure of appropriate compositions for TMAH in a DI+HF+TMAH solution, claim 17 could 
be rejected under Andreas, alone, based on optimization of the concentration of the TMAH for 
efficient removal of silica particles under In re Aller and In re Woodruff. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

U.S. Patent No. 6,693,035 to Sachan et aL discloses the inclusion of TMAH in a CMP 
slurry, wherein the materials used by Sachan are generally hydrophilic materials that 
inherently must be rendered hydrophobic by the inclusion of the TMAH. 

U.S. Patent Publication No. 2004/0020134 to Kim et al. discloses the addition of TMAH 
to a CMP slurry using very small abrasive particles. 

U.S. Patent No. 5,704,987 to Huynh et al. discloses post-CMP cleaning processes 
wherein the hydrophobic and hydrophilic nature of the substrate is altered during the 
process. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Jennifer M. Dolan 

Examiner 

Art Unit 2813 

jmd 




